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(54) Rolling bearing with a sealing device 

(57) In a rolling bearing (1,3,5) with a sealing device 
(7), first and second flat portions (19,21) are formed in 
part of first and second core members (14,15) forming 
part of seal rings (12,1 3), respectively. The first and sec- 
ond flat portions (14,15) lie against inner side faces 
(1 6a, 1 7a) of first and second engaging grooves (16, 1 7). 
By restricting the dimensions of various portions' the 
seal rings (12,13) are prevented from rotation with re- 
spect to the shaft or the race supporting them and from 
being deviated in the axial direction. 
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Description 

The present invention relates to a rolling bearing 
with a sealing device, which is used for constituting a 
rotary supporting portion which may be splashed with s 
muddy water or the like, such as a wheel supporting por- 
tion of an automobile. 

A rolling bearing which constitutes a wheel support- 
ing portion of an automobile is required to have a high 
sealing performance in order to prevent muddy water to 
splashing when the automobile runs, from entering the 
supporting portion. Conventionally, therefore, a pair of 
seal rings are disposed in an open end portion of such 
a rolling bearing so as to configure a double sealing 
structure, thereby blocking the ingress of muddy water is 
into the rolling bearing. Fig. 3 shows an example of the 
structure of a prior art rolling bearing with a sealing de- 
vice which is configured in consideration of such circum- 
stances. 

A plurality of balls 5 functioning as rolling elements 20 
are disposed between an outer raceway 2 formed in the 
inner peripheral face of an outer race 1 and an inner 
raceway 4 formed in the outer peripheral face of a shaft 
3 which is a member equivalent to an inner race, thereby 
enabling the outer race 1 and the shaft 3 to be relatively 2s 
rotated. A pair of seal rings 6a and 6b are disposed be- 
tween the inner peripheral face of an end portion of the 
outer race 1 and the outer peripheral face of an end por- 
tion of the shaft 3 so as to be arranged in series in the 
axial direction (the lateral direction in Fig. 3) of the outer 30 
race 1 and the shaft 3, thereby constituting a sealing 
device 7. The seal rings 6a and 6b are formed into a 
circular ring-like shape with circular ring-like metal core 
members 8a and 8b, and elastic members 9a and 9b 
such as rubber or elastomer reinforced by the metal core 35 
members 8a and Qb, respectively. 

Among the pair of seal rings 6a and 6b, the first seal 
ring 6a is disposed in the outer side in the axial direction 
(the outer side is the side opposing the space outside 
the rolling bearing, and in the right side of each of the 40 
figures) and opposes the external space. The inner pe- 
ripheral edge of the elastic member 9a constituting the 
first seal ring 6a is engaged with an engaging groove 
1 0a formed in the outer peripheral face of an end portion 
of the shaft 3, and the outer peripheral edge slidingly 4S 
contacts with the inner peripheral face of the outer race 
1. The second seal ring 6b is disposed in the inner side 
in the axial direction (the inner side is the side opposing 
the rolling elements constituting the rolling bearing, and 
in the left side of each of the figures) and between the so 
first seal ring 6a and the plural balls 5. The outer periph- 
eral edge of the elastic member 9b constituting the sec- 
ond seal ring 6b is engaged with an engaging groove 
1 0b formed in the inner peripheral face of an end portion 
of the outer race 1 . Two seal lips 1 1 a and 1 1 b are formed 
on the elastic member 9b. The tip end edge of one seal 
lip 11a slidingly contacts with the outer peripheral face 
of the end portion of the shaft 3, and that of the other 



seal lip 11 b slidingly contacts with the inner side face of 
the metal core member 8a constituting the first seal ring 
6a. 

In the thus configured prior art rolling bearing with 
a sealing device, three sliding contact portions shown 
in (1) to (3) below exist between the external space and 
the space where the balls 5 are disposed, so as to be 
arranged in series with respect to the ingress path of 
muddy water and the like: 

{1 ) the outer peripheral edge of the elastic member 
9a and the inner peripheral face of the end portion 
of the outer race 1 ; 

(2) the tip end edge of the seal lip 1 1 b and the inner 
side face of the metal core member 8a; and 

(3) the tip end edge of the seal lip 1 1 a and the outer 
peripheral face of the end portion of the shaft 3. 

Therefore, foreign substances such as muddy wa- 
ter existing in the external space hardly reach the space 
where the balls 5 are disposed. 

In the prior art structure shown in Fig. 3, the engage- 
ment portion between the engaging groove 10a formed 
in the outer peripheral face of the shaft 3 and the inner 
peripheral edge of the first seal ring 6a, and that be- 
tween the engaging groove 10b formed in the inner pe- 
ripheral face of the outer race 1 and the second seal ring 
6b do not have a sufficiently large engagement strength. 
As the outer race 1 and the shaft 3 are relatively rotated, 
therefore, the first and second seal rings 6a and 6b may 
be rotated with respect to the shaft 3 or the outer race 
1 , or deviated in the axial direction of the shaft 3 and the 
outer race 1. 

The rotation of the first and second seal rings 6a 
and 6b with respect to the shaft 3 or the outer race 1 
leads to the reduction of the sealing performance in 
each of the engagement portions. The deviation of the 
first and second seal rings 6a and 6b in the axial direc- 
tion of the shaft 3 and the outer race 1 results in the 
reduction of the sealing performance in each of the slid- 
ing contact portions between the tip end edges of the 
seal lips constituting the seal rings 6a and 6b and the 
respective counter faces. 

According to this invention a sealing device, com- 
prising: a first race member; a second race member be- 
ing able to rotate relatively to said first race member; a 
plurality of rolling elements which are disposed between 
said first race member and said second race member; 
and a seal unit for sealing an end of said rolling bearing 
said seal unit comprising: a first seal ring member in- 
cluding a fixed portion of an elastic member fixed to an 
engaging groove provided in said first race member, a 
lip portion of the elastic member slidingly contacting with 
said second race member, and a core plate; a second 
seal ring member including a fixed portion of an elastic 
member fixed to an engaging groove provided in said 
second race member, a lip portion of the elastic member 
slidingly contacting with said first race member, and a 
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core plate; and a mutual seal lip member extending from 
the first or second seal ring member to slidingly contact 
the other of sard first and second seal ring members; is 
characterised in that the core plate has a flat portion 
against an inner side face of the engaging groove of the 
first race member with the elastic member of the fixed 
portion of the first seal ring member in between, and the 
core plate has a flat portion against an inner side face 
of the engaging groove of the second race member with 
the elastic member of the fixed portion of the second 
seal ring member in between. 

In the thus configured rolling bearing with a sealing 
device of the invention, in the same manner as the 
above-mentioned prior art structure, at least three slid- 
ing contact portions exist between the external space 
and the space where the rolling elements are disposed, 
so as to be arranged in series with respect to the ingress 
path of foreign substances such as muddy water. There- 
fore, foreign substances existing in the external space 
hardly reach the space where the rolling elements are 
disposed. 

In the rolling bearing with a sealing device of the 
invention, moreover, the first and second seal ring mem- 
bers are not rotated with respect to the first and second 
engaging grooves, nor deviated in the axial direction of 
the first race member and the second race member. 
Therefore, the reduction of the sealing performance 
which may occur as a result of the rotation or the devi- 
ation in the axial direction of the seal ring members can 
be effectively prevented from occurring. 

Especially, the core plate is made to have the flat 
portion opposite to the inner side face of the engaging 
groove. The flat portion can be easily processed with 
high precision, so that it is easy to design the core plate 
so as to be stably fixed in the fixed portion. 

Particular embodiments of rolling bearings in ac- 
cordance with this invention will now be described with 
reference to the accompanying drawings, in which: - 

Fig. 1 is a partial sectional view showing a first em- 
bodiment with the sealing rings in their relaxed 
state; 

Fig. 2 is a partial sectional view showing a second 
embodiment also with the sealing rings in their re- 
laxed state; and, 

Fig. 3 is a partial sectional view showing an example 
of a prior art structure. 

Fig. 1 shows a first embodiment of the invention. A 
plurality of balls 5 functioning as the rolling elements are 
disposed between an outer raceway 2 formed in the in- 
ner peripheral face of an outer race 1 and an inner race- 
way 4 formed in the outer peripheral face of a shaft 3 
which is the inner race equivalent member (regarding 
the outer raceway 2, the inner raceway 4, and the balls 
5, see Fig. 3). When a wheel for an automobile is to be 
rotatably supported by a suspension system, for exam- 
ple, the outer race 1 is supported and fixed to the sus- 



pension system, and the wheel is supported by the vi- 
cinity of an end portion of the shaft 3. It is a matter of 
course that, in place of the shaft 3, an inner race may 
be used as the inner race equivalent member and the 
5 inner race is fitted onto and fixed to the shaft. 

First and second sea! rings 1 2 and 1 3 are disposed 
between the inner peripheral face of an end portion of 
the outer race 1 and the outer peripheral face of the end 
portion of the shaft 3 so as to be arranged in series in 
10 the axial direction (the lateral direction in Fig. 1 ) of the 
outer race 1 and the shaft 3. The seal rings 12 and 13 
are formed into a circular ring-like shape with first and 
second metal core members 14 and 15 which are 
formed into a circular ring-like shape, and elastic mem- 
15 bers 9a and 9b which are reinforced by the metal core 
member 14 and 15, respectively. 

Between the first and second seal rings 12 and 1 3, 
the first seal ring 12 is disposed in the outer side in the 
axial direction (the right side of Fig. 1) and opposes the 
20 external space. The inner peripheral edge of the elastic 
member 9a constituting the first seal ring 12 is engaged 
with a first engaging groove 16 formed in the outer pe- 
ripheral face of the end portion of the shaft 3. The outer 
peripheral edge of the elastic member 9a slidingly con- 
25 tacts with the inner peripheral face of the end portion of 
the outer race 1 . 

In the rolling bearing with a sealing device of the 
invention, particularly, a first flat portion 19 is formed in 
a whole periphery and in an area of the first metal core 
30 member 1 4 constituting the first seal ring 1 2. The area 
is toward the inner periphery of the first metal core mem- 
ber. The first flat portion 19 elongates in a direction (the 
vertical direction in Fig. 1) perpendicular to the center 
axis of the shaft 3 and reaches the inner peripheral edge 
35 of the first seal ring 1 2. When the outer diameter of the 
first flat portion 19 is d 1( the outer diameter of the shaft 
3 is d 2 , the inner diameter of the first core member 14 
is d 3 , and the diameter of the groove bottom of the first 
engaging groove 16 (as seen from Fig. 1, the diameter 
<o of the groove bottom into which the inner peripheral 
edge of the elastic member 9a constituting the first seal 
ring 12 actually enters = the inner diameter of the first 
seal ring 12 under the engagement state) is d 4 , the di- 
mensions of the various portions are restricted so as to 
4$ produce relationships of > d 2 > d 3 > d 4 . It is a matter 
of course that the outer diameter 05 of a flange 20 
formed outside the first engaging groove 16 is smaller 
than the inner diameter d 3 of the first metal core member 
1 4, and larger than the diameter d 4 of the groove bottom 
so (d 3 >d 5 >d 4 ). 

The inner side face 16a of the first engaging groove 
1 6 is parallel with the first flat portion 1 9, i.e., extends in 
a direction perpendicular to the center axis of the shaft 
3. A part of the elastic member 9a constituting the first 
55 seal ring 1 2 is clamped between the inner side face 1 6a 
of the first engaging groove 16 and the first flat portion 
19. 

A (virtual) plane which passes the center in the 
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width direction (the lateral direction in Fig. 1) of the first 
engaging groove 16 and which extends in a direction 
perpendicular to the center axis of the shaft 3 crosses 
the inner peripheral edge of the first flat portion 19 In 
other words, when the distance between an extension 
plane of the outer side face 19a of the first flat portion 
19 and the outer end portion of the first engaging groove 
16 is L 19a and that between the outer side face 1 9a and 
the inner side face 16a of the first engaging groove 16 
,s L iGa- L i9a < L^a is attained. 

When the dimensions and shape of the engaginq 
portion for fixing the inner peripheral edge of the first 
seal ring 12 to the outer peripheral face of the shaft 3 
are set in the manner described above, the engaging 
portion can be configured so as to satisfy following (A) 
(B), and (C): * 



(A) the inner peripheral edge portion of the first seal 
ring 1 2 is configured by the elastic member 9a and 
the elastic member 9a is elastically fitted into the 
first engaging groove 16; 

(B) the inner side face 16a of the first engaging 
groove 16 and the inner side face of the first metal 
core member 14 are overlapped with each other in 
the axial direction, and the elastic member 9a is 
clamped in the space which exists between these 
faces and which is not varied in thickness in a di- 
ameter direction, and in a state where the elastic 
member is pressed in the axial direction- and 

(C) as a result of the fitting of the elastic member 
9a into the first engaging groove 16, the reaction 
force applied in an outward diameter direction in the 
center portion of the width direction of the first en- 
gaging groove 16 acts on the inner peripheral edqe 
of the first core member 1 4. 

When (A), (B), and (C) above are satisfied, the first 
seal nng 12 is prevented from being rotated with respect 
to the first engaging groove 1 6, and from being deviated 
m the axial direction of the shaft 3, whereby the sealing 
performance due to the first seal ring 12 can be suffi- 
ciently ensured. 

On the other hand, the outer peripheral edge of the 
elastic member 9b constituting the second seal ring 13 
which is disposed in the inner side in the axial direction 
{the left side of Fig. 1 ) and between the first seal ring 1 2 
and the plural balls 5 is engaged with a second engaging 
groove 1 7 formed in the inner peripheral face of the end 
port.on of the outer race 1. Two seal lips 18a and 18b 
are formed on the elastic member 9b constituting the 
second seal ring 13. Among the seal lips, the seal lip 
18a formed in the inner peripheral edge portion of the 
elastic member 9b slidingly contacts with an area of the 
outer peripheral face of the shaft 3. The area is inner in 
heax^aldirectionthanthefirstengaginggroove 16. The ss 
tip end edge of the seal lip 18b which is formed in the 
center port.on in a diameter direction of the outer side 
face of the elastic member 9b, slidingfy contacts with the 



inner side face of the first core member 14 constituting 
the first seal ring 1 2. In the figure, the shapes of the seal 
lips 18a and 18b and the outer peripheral edge portion 
of the first seal ring 12 which are in the free state are 
5 shown. 

In the rolling bearing with a sealing device of the 
invention, particularly, a second flat portion 21 is formed 
in a whole periphery and in an area of the second core 
member 15 constituting the second seal ring 13 The 
area is toward the outer periphery of the second core 
member. The second flat portion 21 elongates in a di- 
rection perpendicular to the center axis of the outer race 
1 and reaches the outer peripheral edge of the second 
seal ring 1 3. When the inner diameter of the second flat 
portion 21 IS h , the inner diameter of the outer race 1 is 
r 2 , the outer diameter of the second core member is r, 
and the diameter of the groove bottom of the second 
engaging groove 17 (as seen from Fig. 1, the diameter 
of the groove bottom into which the outer peripheral 
edge of the elastic member 9b constituting the second 
seal ring 13 actually enters = the outer diameter of the 
second seal ring 13 under the engagement state) is r 4 
relationships of r, < r 2 < r 3 < r 4 are attained. It is a matter 
of course that the inner diameter r 5 of a flange 22 formed 
outside the second engaging groove 17 is larger than 
the outer diameter r 3 of the second core member 15 
and smaller than the diameter r 4 of the groove bottom 
( r 3 < r 5 < r 4 ). 

The inner side face 17a of the second engaginq 
™ groove 17 is parallel with the second flat portion 21 , i 
e., extends in a direction perpendicular to the center axis 
of the outer race 1 A part of the elastic member 9b con- 
stituting the second seal ring 1 3 is clamped between the 
inner side face 17a of the second engaging groove 17 
■» and the second flat portion 21 . 

A (virtual) plane which passes the center in the 
width direction of the second engaging groove 17 and 
which extends in a direction perpendicular to the center 
axis of the outer race 1 crosses the outer peripheral 
edge of the second flat portion 21 . In other words when 
the distance between an extension plane of the outer 
side face 21 a of the second flat portion 21 and the outer 
end portion of the second engaging groove 17 is U. 
and that between the outer side face 21a and the inner 
side face 1 7a of the second engaging groove 1 7 is L, 7 
L 2ia<L 1 7a 's attained. 

When the dimensions and shape of the engaging 
portion for fixing the outer peripheral edge of the second 
seal ring 13 to the inner periphery of the outer race 1 
are set in the manner described above, the engaging 
portion can be configured so as to satisfy followinq fD) 
(E), and(F): y { h 



(D) the outer peripheral edge portion of the second 
seal ring 1 3 is configured by the elastic member 9b 
and the elastic member 9b is elastically fitted into 
the second engaging groove 17; 

(E) the inner side face 17a of the second engaging 
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groove 17 and the inner side face of the second 
metal core member 15 are overlapped with each 
other in the axial direction, and the elastic member 
9b is clamped in the space which exists between 
these faces and which is not varied in thickness in s 
a diameter direction, and in a state where the elastic 
member is pressed in the axial direction; and 
(F) as a result of the fitting of the elastic member 9b 
into the second engaging groove 17, the reaction 
force applied in an outward diameter direction in the w 
center portion of the width direction of the second 
engaging groove 17 acts on the inner peripheral 
edge of the second core member 1 5. 

When (D), (E), and (F) above are satisfied, the sec- is 
ond seal ring 13 is prevented from being rotated with 
respect to the second engaging groove 1 7, and from be- 
ing deviated in the axial direction of the outer race 1, 
whereby the sealing performance due to the second 
seal ring 1 3 can be sufficiently ensured. 20 

In the thus configured rolling bearing with a sealing 
device of the invention, the three sliding contact portions 
exist between the external space where foreign sub- 
stances such as muddy water exist and the space where 
the balls 5 are disposed, so as to be arranged in series 25 
with respect to the ingress path of the foreign substanc- 
es. Therefore, foreign substances existing in the exter- 
nal space hardly reach the space where the balls 5 are 
disposed. 

Further, in the rolling bearing with a sealing device 30 
of the invention, the first and second seal rings 12 and 
1 3 are securely supported and fixed so as not to be ro- 
tated with respect to the shaft 3 and the outer race 1, 
and so as not to be deviated in the axial direction. There- 
fore, the sealing performance due to the first and second 35 
seal rings 12 and 13 can be sufficiently ensured. 

Fig. 2 shows a second embodiment of the invention. 
In the first embodiment, on the premise that the shaft 3 
is rotated, the first seal ring 12 which is to be supported 
and fixed to the outer peripheral face of the shaft 3 is 40 
disposed in the outer side, so that the first seal ring 12 
opposes the external space. By contrast, in the second 
embodiment, the invention is applied to a rolling bearing 
which is used in a state where the shaft 3 is not rotated 
and instead the outer race 1 is rotated. In the embodi- 45 
ment, therefore, a first seal ring 12a is disposed in the 
inner side, and the tip end edge of a seal lip 18b dis- 
posed on the first seal ring 12a slidingly contacts with 
the inner side face of the second core material 1 5 con- 2 
stituting a second seal ring 1 3a which is disposed in the so 
outer side. The engagement portion between the inner 
peripheral edge of the first seal ring 12a and a first en- 
gaging groove 16A, and that between the outer periph- 
eral edge of the second seal ring 1 3a and a second en- 
gaging groove 17A are configured so as to have the ss 
same dimensions and shapes as those of the above- 
described first embodiment. In summary, both the first 
and second embodiments are configured so that the 



seal ring supported by the member which is rotated dur- 
ing use is disposed in the outer side so as to oppose the 
external space and foreign substances adhering to the 
outer side face of the seal ring are flown away by cen- 
trifugal force. According to this configuration, it is possi- 
ble to further improve the sealing performance. 

The rolling bearing with a sealing device of the in- 
vention is configured and operates as described above. 
Therefore, foreign substances are surely prevented 
from entering the interior of the rolling bearing, whereby 
the durability of the rolling bearing can be enhanced. 

Claims 

1. According to this invention a sealing device, com- 
prising; a first race member (3); a second race 
member (1) being able to rotate relatively to said 
first race member (3); a plurality of rolling elements 
(5) which are disposed between said first race 
member (3) and said second race member (1 ); and 
a seal unit (7) for sealing an end of said rolling bear- 
ing, said seal unit (7) comprising: a first seal ring 
member (12) including a fixed portion of an elastic 
member (9a) fixed to an engaging groove (16) pro- 
vided in said first race member (3), a lip portion of 
the elastic member (9a) slidingly contacting with 
said second race member ( 1 ), and a core plate (14); 
a second seal ring member (13) including a fixed 
portion of an elastic member (9b) fixed to an engag- 
ing groove (17) provided in said second race mem- 
ber (1 ), a lip portion (1 8a) of the elastic member (9b) 
slidingly contacting with said first race member (1), 
and a core plate (15); and a mutual seal lip member 
(18b) extending from the first or second seal ring 
member to slidingly contact the other of said first 
and second seal ring members (12,13); is charac- 
terised in that the core plate (14) has a flat portion 
against an inner side face (16a) of the engaging 
groove (16) of the first race member (3) with the 
elastic member (9a) of the fixed portion of the first 
seal ring member (12) in between, and the core 
plate (15) has a flat portion (21) against an inner 
side face of the engaging groove (1 7) of the second 
race member (1 ) with the elastic member (9b) of the 
fixed portion of the second seal ring member (13) 
in between. 

A rolling bearing with a sealing device as claimed 
in claim 1 , wherein said inner side face of said en- 
gaging groove (16a) of said first race member (3) is 
parallel with said flat portion (1 9) of said core plate 

(1 4) of said first seal ring member (1 2), a part of said 
elastic member (9a) of said fixed portion of said first 
seal ring member (1 2) being clamped between said 
inner side face (16a) of said engaging groove (16) 
of said first race member (3) and said flat portion 

(15) of said core plate (14) of said first seal ring 
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member (12); and, said inner side face of said en- 
gaging groove (17a) of said second race member 
(13) is parallel with said flat portion (21 ) of said core 
plate (15) of said second sea! ring member (13), a 
part of said elastic member (9b) of said fixed portion s 
of said second seal ring member (13) being 
clamped between said inner side face (17a) of said 
engaging groove (17) of said second race member 
(1 ) and said flat portion (21 ) of said core plate (15) 
of said second seal ring member (13). w 

3. A rolling bearing with a sealing device, comprising: 
an outer race equivalent member having an outer 
raceway on an inner peripheral face; an inner race 
equivalent member having an inner raceway on an is 
outer peripheral face; a plurality of rolling elements 
which are disposed between said outer and inner 
raceways; and 

first and second seal rings each of which is 
formed into a circular ring-like shape with a circular 20 
ring-like core member and an elastic member rein- 
forced by said core member, and which are dis- 
posed between said inner peripheral face of said 
outer race equivalent member and said outer pe- 
ripheral face of said inner race equivalent member, 2s 
and arranged in series in an axial direction of said 
outer race equivalent member and said inner race 
equivalent member, an inner peripheral edge of 
said first seal ring being engaged with a first engag- 
ing groove which is formed in said outer peripheral 30 
face of said inner race equivalent member, an outer 
peripheral edge of said first seal ring slidingly con- 
tacting with said inner peripheral face of said outer 
race equivalent member, an outer peripheral edge 
of said second seal ring being engaged with a sec- 35 
ond engaging groove which is formed in said inner 
peripheral face of said outer race equivalent mem- 
ber, an inner peripheral edge of said second seal 
ring slidingly contacting with said outer peripheral 
face of said inner race equivalent member, a tip end 40 
edge of a seal lip disposed on an outer side face of 
one of said seal rings slidingly contacting with an 
inner side face of said core member constituting 
said other seal ring, said one seal ring being dis- 
posed in an inner side and opposing said rolling el- 45 
ements, said other seal ring being disposed in an 
outer side and opposing an external space, wherein 
said rolling bearing satisfies all of following require- 
ments (1) to (6): 

50 

(1 ) in an area which is toward an inner periphery 
of said first core member constituting said first 
seal ring, a first flat portion which elongates in 
a direction perpendicular to a center axis of said 
inner race equivalent member and which ss 
reaches sard inner peripheral edge of said first 
seal ring is formed in a whole periphery, and, 
when an outer diameter of said first flat portion 



is dj , an outer diameter of said inner race equiv- 
alent member is o^, an inner diameter of said 
first core member is d 3 , and a diameter of a 
groove bottom of said first engaging groove is 
d 4 , 6, > d 2 > d 3 > d 4 ; 

(2) in an area which is toward an outer periph- 
ery of said second core member constituting 
said second seal ring, a second flat portion 
which elongates in a direction perpendicular to 
a center axis of said outer race equivalent 
member and which reaches said outer periph- 
eral edge of said second seal ring is formed in 
a whole periphery, and, when an inner diameter 
of said second flat portion is r.,, an inner diam- 
eter of said outer race equivalent member is r 2 , 
an outer diameter of said second core member 
is r 3 , and a diameter of a groove bottom of said 
second engaging groove is r 4 , r, < r 2 < r 3 < r 4 ; 

(3) an inner side face of said first engaging 
groove is parallel with said first flat portion, and 
a part of said elastic member constituting said 
first seal ring is clamped between said inner 
side face of said first engaging groove and said 
first flat portion; 

(4) an inner side face of said second engaging 
groove is parallel with said second flat portion, 
and a part of said elastic member constituting 
said second seal ring is clamped between said 
inner side face of said second engaging groove 
and said second flat portion; 

(5) a plane which passes a center in a width 
direction of said first engaging groove and 
which extends in a direction perpendicular to 
said center axis of said inner race equivalent 
member crosses an inner peripheral edge of 
said first flat portion; and 

(6) a plane which passes a center in a width 
direction of said second engaging groove and 
which extends in a direction perpendicular to 
said center axis of said outer race equivalent 
member crosses an outer peripheral edge, of 
said second flat portion. 
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FIG.1 
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FIG. 2 
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